Background
Abstract Background
Despite increasing calls internationally for the inclusion of evidence-based decisionmaking (EBDM) processes in chronic disease prevention and control programming and policymaking, there is relatively sparse research assessing the current capacity of physicians and the factors influencing that capacity in China.
Method
A total of 892 physicians were collected from community healthcare centers (CHCs) in Shanghai, China. The experience-based chronic disease prevention (EBCDP) evaluation tool assessed physicians' awareness, adoption, implementation and maintenance of EBCDP based on the RE-AIM framework. Linear regression analysis was used to assess associations between each EBCDP process and personal characteristics or organizational factors.
Result
Physicians from CHCs perceived their awareness (mean=4.90, SD=1.02) and maintenance (mean=4.71, SD=1.07) of EBCDP to be relatively low. Physicians with lower titles and monthly incomes >9,000 RMB per month tended to have relatively higher scores for the awareness, adoption, and implementation of EBCDP (P<0.05). Those who participated in one program were less likely to adopt (b=-0.284, P=0.007), implement (b=-0.292, P=0.004), and maintain (b=-0.225, P=0.025) EBCDP than those who participated in more programs. Physicians in general practice (Western medicine) had a lower level of awareness of EBCDP than those in other departments (P<0.0001). Those who were from the suburbs had lower scores regarding awareness (b=-0.150, P=0.047), implementation (b=-0.171, P=0.029), and maintenance (b=-0.237, P=0.002) compared with those from urban areas. Physicians in CHCs affiliated with universities had higher scores on all four EBCDP processes compared with those in CHCs not affiliated with a university.
Conclusions
This study provides evidence quantitatively illustrating the practice of EBCDP among physicians in CHCs with various personal and organizational characteristics. More solutions should be provided to increase their awareness of EBCDP to stimulate the use of EBCDP for chronic disease prevention and other public health priorities.
Background
The efficient global prevention and control of chronic disease has gradually become a focus for scholars [1] [2] . Evidence-based chronic disease prevention (EBCDP) has emerged and become popularized as a scientific tool to increase the efficiency of preventing and controlling diseases in developed countries [3] . Evidence-based tools have been accessed and utilized by health practitioners in many countries. In the US, the web portal "Cancer Control P.L.A.N.E.T.", which is designed to support the planning of cancer control initiatives, provides good approaches to planning and developing evidence-based programs and policies [4] [5] [6] [7] . In Australia, the widely accepted public health resource, "Health-Evidence.org" has been used by public health practitioners and the public [8] .
Meanwhile, the Cochrane Collaboration is the commonly used repository of evidence from systematic reviews in these countries [9, 10] .
Currently, studies have begun to assess the extent and possible influencing factors of the implementation and dissemination of EBCDP in the field of chronic disease prevention and control, which is a dynamic process that involves awareness, adoption, implementation and maintenance [11] . Hannon et al. found that US cancer control practitioners had strong preferences for cancer control programs, but only 48% of the practitioners had ever used evidence-based practice resources [12] . By interviewing New York state local health department leaders, Sosnowy et al found that although most people understood the concept, relatively few had substantial expertise and experience with EBP [13] . Qualitative studies have shown that possible influencing factors are strong leadership, workforce capacity (number and skills), resources, funding and program mandates, political support, and access to data and program models suitable for community conditions [11, 13] . In recent years, studies have quantitatively revealed a possible relationship between the application of evidence-based decision making (EBDM) and the factors influencing it, primarily based on analyses in the United States, Australia, and Canada [14] [15] . These studies focused on personal and organizational-level barriers and facilitators of EBCDP.
Common barriers to EBCDP include the lack of time, lack of skills and formal training, lack of incentives to use evidence when making decisions, lack of funding, and an unsupportive organizational culture [16] [17] [18] [19] [20] [21] . In Budd et al.'s (2018) study, they conducted research on organizational and contextual factors affecting the uptake of evidence-based chronic disease interventions in the United States and in other countries [22] .
Despite increasing calls internationally for the inclusion of EBDM processes in public health programming and policymaking [13, [23] [24] [25] [26] , few studies have systematically examined dynamic EBCDP practices and the factors influencing them. In lower-and middle-income countries, little quantitative information is available about the status of and factors related to these practices in primary care health institutions. For instance, in Shanghai, there have been various intervention programs targeting the prevention of chronic diseases, including diabetes, hypertension, and stroke, as required by public health plans in Shanghai [28] . However, there have been few studies exploring the ways in which public health practitioners have implemented these programs and the possible factors influencing various processes involved in EBCDP.
By studying physicians from community healthcare centers (CHCs) in Shanghai, this study quantitatively measured the implementation and dissemination of evidence-based chronic disease prevention and control programs in Shanghai and explored possible factors influencing the various processes involved in EBCDP from the perspective of the physicians. In China, primary care health institutions bear the responsibility for chronic disease prevention and control [7] . Therefore, we focused on physicians in CHCs in this study.
Methods

Source
In this study, a multistage stratified cluster random sampling method was used to obtain a representative sample of physicians from CHCs in Shanghai. To make the sample comparable, CHCs were first collected randomly from 246 CHCs in Shanghai in 2019. Using a random number generator, 39 rural and 39 suburban centers were chosen. Then, we asked the administrations in these centers to assist with the survey. Ultimately, 36 centers in the urban area and 39 in the suburban area agreed to assist with the questionnaire for a total of 75 centers. In each center, according to the proportional distribution of physician titles in Shanghai, we then randomly selected 6 junior physicians, 6 mid-level physicians, and 1 senior physician in each CHC. Finally, 975 questionnaires were sent out; however, only 892 effective questionnaires were collected from 2019.04 to 2019.07.
Measurement
EBCDP status
In this study, to analyze the status of EBCDP practice and the factors influencing it in CHCs in China, we used Dreisinger et al.'s (2012) analytic framework [29, 30, 31] .
According to this framework, decisions to adopt, accept and utilize an innovation result from the following dynamic process [11] : (1) awareness, which involves defining the actions taken to make target audiences aware of the innovative programs across sites and settings [30] ; (2) adoption, which is the absolute number, proportion, and representativeness of institutions and practitioners who deliver a program; (3) implementation, which is the extent to which an innovation is completely carried out, accounting for adaptation and costs [32] ; and (4) maintenance, the extent to which a program becomes institutionalized or part of routine organizational practices and policies [30] .
We used a survey tool that was developed by the Prevention Research Center in St. Louis and the Missouri Foundation for Health as a means of assisting in the dissemination of prevention interventions across the state of Missouri [29] . All the items are measured on a 7-point Likert scale, with "1" to "7" representing "strongly disagree" to "strong agree".
We examined the reliability and validity of this evaluation tool and modified the tool according to the test results. The coefficient of one item (the community served by the intervention considers certain disease to be a problem) on the overall scale was below 0.30. Therefore, this item was deleted, and 19 items remained. We found that the reliability and validity of the scale were acceptable. The Cronbach's α of the total scale was 0.981, and the Spearman-Brown coefficient was 0.924. In terms of the subscales, the Cronbach's α values were 0.865, 0.959, 0.965 and 0.970, and the Spearman-Brown coefficients were 0.631, 0.950, 0.957 and 0.918 for the subscales of awareness, adoption, implementation, and maintenance, respectively. All these results indicated that the scale had satisfactory applicability for physicians from CHCs in China.
Possible Influencing Factors
We included personal and organizational characteristics as the primary factors in this study. The personal factors consisted of sex, age, education, position, working years, and monthly income. Organizational factors included the number of programs for chronic disease prevention and control, department, area of the CHCs, and whether CHCs were affiliated with the university. The included departments were general medicine (Western medicine), prevention and health care, general practice of traditional Chinese medicine, and other departments like medical technology and rehabilitation departments.
Statistical analysis
All statistics were performed using SAS 9.0. Descriptive analysis was used to describe participants' characteristics and factors that possibly influenced the practice of EBCDP. T tests and ANOVA were used to analyze the differences the factors affecting various EBCDP processes. To determine the association between each EBCDP process and selected factors, we used linear regression with adjustment for possible confounding variables. Table 1 provides descriptions of the physicians from the CHCs in this study. The percentages of males (49.10%) and females (50.90%) were similar. The largest proportion of physicians were in the 31-40 age group (46.97%). The majority of the participants had a bachelor's degree (77.69%). Most of them had junior (46.63%) and mid-level (45.74%) titles and had worked for ≤ 5 years (36.38%). The largest proportion of them (43.16%) had incomes of 6,001-9,000 RMB. Regarding the number of chronic disease prevention and control programs, 33.63% had participated in 1 program, and 19.73% had taken part in ≥ 5 programs. Concerning their affiliated department, most physicians were in the general medicine (Western medicine) department (53.59%). More physicians were from CHCs located in urban areas (54.26%), and a small proportion were from CHCs affiliated with a university (21.30%).
Results
Demographics of participants
Physicians from CHCs scored the lowers on their perception of their maintenance of EBCDP (mean = 4.71, SD = 1.07), representing slightly agree. The score for their awareness of EBCDP was also relatively low (mean = 4.90, SD = 1.02). Comparatively, the score for adoption (mean = 5.05, SD = 1.10, representing moderately agree) and implementation (mean = 5.00, SD = 1.07, representing moderately agree) were higher. The overall EBCDP score was 4.869, representing "slightly agree". Effects of the characteristics of physicians on EBCDP processes Table 2 shows the distribution of the scores for the elements of EBCDP stratified by physician characteristics. With regard to the sex and age groups, there were no significant differences between the subgroups in their scores for various elements of EBCDP.
Concerning education, physicians with an Associate's degree or below were more likely to have a relatively higher score for maintenance (P = 0.046). Regarding the level of physician, compared with mid-level and senior physicians, junior physicians had higher scores for awareness (P = 0.018), adoption (P = 0.044), and implementation (P = 0.016).
Regarding the number of programs, the results showed that those who participated in one program had significantly lower scores for adoption than those who participated in more programs (mean = 4.939, P = 0.042). In addition, there were no significant differences between subgroups for the variables of working years and income.
The organizational factors showed stronger effects in our study. Regarding the department, physicians from general medicine (Western medicine) departments had the Compared with physicians who participated in more than five programs, those who participated in one program had lower scores for adoption (b=-0.284, P = 0.007), implementation (b=-0.292, P = 0.004), maintenance (b=-0.225, P = 0.025) and the overall status of EBCDP (b=-0.244, P = 0.010).
In terms of department, interestingly, we found that compared with general practice (Western medicine) physicians, those in other departments had higher scores for awareness (b = 0.505, P < 0.0001), adoption, implementation, maintenance and overall (P < 0.0001). Concerning the area in which the CHCs were located, compared with urban ones, physicians from the suburbs had lower scores for awareness (b=-0.150, P = 0.047), implementation (b=-0.171, P = 0.029), maintenance (b=-0.237, P = 0.002), and overall (b=-0.192, P = 0.008). Physicians in CHCs affiliated with a university had higher scores for adoption (b=-0.241, P = 0.011), implementation (b=-0.224, P = 0.015), maintenance (b=-0.321, P = 0.0001) and overall (b=-0.257, P = 0.003). 
Discussion
Over the past several years, many efforts have been devoted to developing EBDM and promoting its implementation among public health practitioners in developed countries. It has been found that among the U.S. and European public health practitioners, 56%-64% of chronic disease prevention interventions currently in use are evidence-based [33, 34] , while quantitative estimates of the use of EBCDP and possible factors influencing that use in lower-and middle-income countries are rare [35] . In this study, we evaluated physicians' EBCDP practice and possible personal and organizational factors affecting that practice in Shanghai, China.
The results showed physicians perceived their adoption and implementation of EBCDP to be strong. However, they had relatively lower levels of awareness and maintenance of this scientific method. This is in accordance with Shi et al.'s (2019) qualitative study in China,
showing that physicians integrate evidence into chronic disease prevention practices poorly [27] , as suggested by the lack of a well-developed evidence base and low levels of physician awareness, adoption, implementation, and adequate maintenance of EBCDP; similar results have been observed in other Asian and developing countries [36, 37] . For instance, Jirawattanapisal et al compared healthcare data collection, sharing, and use in Thailand, mainland China, South Korea, Taiwan, Japan, and Malaysia, and they found that much of the data remain unused. It can be speculated that obtaining persuasive evidence and the accessibility of data are important issues to be solved in developing countries [37] . Realizing the importance of using evidence, China has gradually implemented evidence-based approaches to target some common chronic diseases, in part by making the data more available. The health department has issued a series of technical guidance manuals for the prevention and treatment of diseases in CHCs, including cardiovascular diseases, type II diabetes, chronic hepatitis B, and tumors [38] [39] . Additionally, we found that the maintenance of EBCDP, which means the extent to which a program becomes institutionalized as part of routine organizational practices and policies, was not a particular problem in China, unlike in other developing and developed countries [18, 19] .
Concerning the specific factors influencing EBCDP practice, we analyzed the effect of physician demographics. First, physicians who were younger and had junior titles were more likely to practice EBCDP. This may be explained by the popularity of evidence-based concepts and training courses, as this population may have had more opportunities to access EBCDP. Additionally, these groups of physicians were relatively new to the role and were usually more likely than their colleagues with longer tenure to acquire new knowledge and methods. Second, it was found that those who participated in only one program were less inclined to adopt, implement and maintain EBCDP, reflecting that the programs issued by the government can directly increase physician consciousness and practice of EBCDP. This is consistent with Hannon PA's (2010) study that showed that participating in a program can successfully change practitioners' behaviors [12] .
First, with respect to organizational barriers, it was interesting that general practitioners had lower levels of awareness of EBCDP than other physicians. In China, the training of GPs is different from that of public healthcare physicians and physicians working in medical technology and rehabilitation departments. This indicated that the standardized and on-the-job training courses for GPs should include more evidence-based elements in China. Additionally, in China, it is common that although they are required to take responsibility for chronic disease prevention and control, many GPs focus more on disease treatment [40] . Second, in this study, physicians from CHCs in urban areas had greater awareness of EBCDP than those in suburban areas. This may be influenced by organizational management practices and policy factors. In Budd et al.'s study, they confirmed that the organizational culture greatly influences EBCDP [22] . Meanwhile, EBCDP practice was strongly influenced by the incentive policy of the local health government. In urban areas, there may be more investment in training programs or chronic disease prevention programs involving EBCDP [22] . Third, the results indicated that if CHCs are affiliated with a university, physicians may be able to access more evidence-based resources and have more opportunities to cooperate with researchers; thus, they have greater awareness of EBCDP. In China, especially in large cities, many
CHCs have established cooperative relationships with universities with regard to academic and clinical issues. This also suggests that to increase physicians' practice of EBCDP practice, more training should be provided. In the US, EBDM training courses have been conducted in both Kansas and Mississippi to address gaps in competencies among public health practitioners. Evidence-based public health trainings have been found to be effective methods of integrating new knowledge and skills into the public health workforce [34, 41] . These can include training programs focused on specific EBDM skills or on incentives and policies that could affect the organizational culture in a workplace [42] .
Limitation
There were several limitations in this study that are worth noting. First, the data collected were based on self-reports, which may result in bias due to the limitations of a participant's ability to recall and/or report the information. Survey respondents were provided with a standard definition of EBDM before answering the questionnaire, but the results should still be interpreted with caution given that they were self-reported. Second, as the sample was chosen from CHCs in Shanghai, China, the survey may not be representative of other cities. Third, since the scope of this study focused on personal and organizational-level barriers, additional research on the political and sociocultural barriers that influence EBCDP is needed.
Conclusion
The present study provides robust quantitative evidence regarding the practice of EBCDP by physicians from CHCs with various personal and organizational characteristics. Further research on individual, organizational and political and sociocultural barriers should be conducted to determine their impact on the practice of EBCDP and to reduce the inequities that exist among physicians in CHCs who are involved in chronic disease prevention and control. This study has taken an important step in this direction and identified some potential avenues for future research.
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